The expression patterns of the transcription factor FOXP2 in the developing mammalian 25 forebrain have been described, and some studies have tested the role of this protein in the 26 development and function of specific forebrain circuits by diverse methods and in multiple 27 species. Clinically, mutations in FOXP2 are associated with severe developmental speech 28 disturbances, and molecular studies indicate that impairment of Foxp2 may lead to 29 dysregulation of genes involved in forebrain histogenesis. Here, anatomical and molecular 30 phenotypes of the cortical neuron populations that express FOXP2 were characterized in mice.
Introduction

39
The proper function of the cerebral cortex requires the formation of highly stereotyped circuits 40 during development. These circuits are built through interdependent processes, including 41 extensive colocalization between FOXP2 and PCP4, a marker of corticothalamic neurons, in 117 layer 6, but there was minimal colocalization between FOXP2 and ppCCK, a marker of CC 118 neurons ( Figure 1J ). Together, the molecular and connectivity analysis of FOXP2-positive 119 neurons in layer 6 indicate that FOXP2 expression is highly enriched in CT neurons of primary 120 SSC during postnatal development. This is consistent with analysis in primary visual cortex of 121 adult mice, which showed that Foxp2/FOXP2 expression is nearly exclusive to Ntsr1-cre 122 expressing (CT) neurons in the adult (Tasic et al., 2016; Sundberg et al., 2018) . The present 123 study builds on previous findings by demonstrating minimal colocalization with two layer 6 CC 124 markers (MET and CCK). Notably, lower level expression of Foxp2 transcript has been detected 125 in molecularly-defined subcerebral projection neurons by RNA-sequencing at perinatal stages 126 (Molyneaux et al., 2015) , consistent with the low-level expression observed in layer 5 at P0 127 ( Figure 1F ). Colocalization analysis with the pyramidal-tract (PT) neuron marker gene CTIP2 128 (Arlotta et al., 2005) , confirmed that these layer 5 neurons are PT-type neurons ( 
183
FOG2 immunolabeling was detected in nearly 100% of CT neurons, independent of Foxp2 184 genotype (Figure 2 E, F; one-way ANOVA, p = 0.3163; Ntsr1-cre; Foxp2 +/+ (WT) mean ± SEM = 185 97.1 ± 0.1; Ntsr1-cre; Foxp2 Fx/+ (cHET), mean ± SEM = 97.5 ± 0.7; Ntsr1-cre; Foxp2 Fx/Fx (cKO), 186 mean ± SEM = 96.1 ± 0.7).
187
Because Ntsr1-cre is selectively expressed in CT neurons, it is likely Cre expression 188 begins postmitotically, but the timing of the developmental onset of Cre-mediated recombination 189 in the Ntsr1-cre mouse line has not been reported. Given the normal development of CT 190 neurons in Ntsr1-cre; Foxp2 Fx conditional knockout mice, we reasoned that the potentially late Area-restricted deficits in the development of cerebral cortical anatomy may occur in Foxp2 377 conditional knockout mice, but were not detected in the present study due to the focus of the 378 analysis on primary SSC. More expansive studies will need to be pursued. In addition, given the 379 lack of speech and language homologous regions in the cerebral cortex of mice, discovery of 380 regional disruptions relevant to humans with FOXP2 mutations may not be possible.
381
Here, the genetic deletion of Foxp2 in mice is distinct from the most common mutations 
394
Importantly, transgenic mouse models that carry the same missense mutations as those 395 observed in human populations have been generated and functionally, but not developmentally, 
453
Embryos were decapitated and the brains were submerged in optimal cutting temperature 454 (OCT, Tissue-Tek) compound and frozen in a pre-chilled dry ice and isopropanol slurry, and 
476
Embryos were decapitated and brains were either immediately submerged in OCT and frozen in 477 a pre-chilled dry ice and isopropanol slurry ("fresh frozen") and stored at -80˚C until 
Co-localization Analyses
511
Co-localization analysis in SSC was performed as described previously (Kast et al., 2017) . 
